(2) Idiopathic lymphwdema or lympha?dema pra?cox.-This is commonly encountered in Great Britain in adolescent females. It has an insidious onset and a painless progress. It can produce enormous enlargement of one or both legs. Though it is said to be noninflammatory it is probable that the lymphatic damage is due to a low-grade inflammatory process for in the later stages many cases exhibit typical attacks of inflammation.
(3) Elephantiasis streptogenes nostras or inflammatory lymphwdema.-This follows repeated erysipelatous attacks often spreading from nodal points in the legs. With each attack swelling becomes more pronounced, the causative organism being either a streptococcus or a staphylococcus. The clinical course of the disease is characteristic and unmistakable.
(4) Secondary lymphadema comprises a mixed group in which the cause is usually clear.
Venous insufficiency and other vascular disorders predominate. From this large group of cases idiopathic and inflammatory lympheedema accounts for the majority of chronically swollen arms and legs in Great Britain, in which surgical aid is sought.
Surgical Considerations True lymphatic oedema can be produced by many agencies but in all cases the actual mechanism is the same. Drinker and Field (1933) have shown that obstruction to the main channels of lymphatic escape from the limb produces cedema which can become chronic. Progressive destruction of the large lymphatics, by internal blocking, by intimal sclerosis or by external pressure, is followed by dilatation of the peripheral network of lymphatics. The valves become incompetent, the protein content of the retained fluid is high and progressive fibrosis of the waterlogged limb follows. Attacks of inflammation in the sea of lymph begin to occur even when inflammation has not been clinically evident at the onset of the disease. Thus the vicious circle is complete and the damage to the lymphatic endothelium progressive and irreversible. Eventually there comes a time when, even if the obstruction were completely relieved, the normal vis a tergo responsible for the onward flow of lymph would be quite incapable of emptying the dilated network or of overcoming the effects of gravity.
The anatomy of the lytphatic system.-All tissues, except the placenta, possessing blood xessels also have lymphatic vessels-in fact the evidence suggests that the latter form a sort of accessory venous system. The lymph vessels begin in a closed capillary bed without stomata and have no communication with other body spaces. Drinker and his colleagues DEC.-SURG. I 1044 Proceedings of the Royal Society of Medicine 42 (1934) have shown that the vascular endothelium allows salts, electrolytes and proteins,to pass through into the tissue spaces from which proteins are differentially absorbed into the lymphatics through the lymphatic endothelium. The subepidermal layer of lymphatic capillaries is rich and freely anastomotic over fairly ill-defined focal areas, but anastomosis between these focal areas is poor or absent. These focal areas are drained by short collecting lymphatics into much' longer, valved supra-aponeurotic trunks. These larger draining vessels are few in number, and are so polarized by valves of such strength that retrograde injection is impossible without rupture of the walls. They end in regional lymph nodes without again anastomosing with each other. The subaponeurotic deep lymphatics begin and end in the same way and little if any anastomosis takes place between the two systems. The most important barrier to the establishment of any such anastomosis is obviously the presence of fascial planes. As a result of the peculiar disposition and construction of the lymphatic system it is clear that peripheral obstruction can be fleeting in its effects while central obstruction is the almost universal requirement for the production of chronic oedema.
Experimentally it is exceedingly difficult to produce chronic cedema as the oft-quoted experiment of Reichert (1926 Reichert ( , 1930 so clearly showed, but Drinker and Field have been able to demonstrate that the extent and duration of the lympheedema depend on the nature, extent, situation and duration of the obstruction and lastly upon the ability of the individual to develop a compensatory lymph circulation or to regenerate vessels to replace those destroyed.
The objects of surgical treatment ale clear when we bear in mind the pathology of the condition.
(I) The retained lymphatic fluid may be drained into other channels peripherally thus reversing the lymph flow. This idea first stimulated Sampson Handley in 1908 to attempt drainage of cedema fluid into the normal tissues of the chest wall and abdomen by means of silk threads. Walther (1919) used rubber tubes and Lanz (1911) fascial strips inserted through the deep fascia into the bone marrow. Kondoleon (1912a, b) devised the operation which sought to create an anastomosis between the superficial and deep lymphatics. This operation modified by Sistrunk (1918 Sistrunk ( , 1927 and Ghormley and Overton (1935) 'has been widely practised. It would be freely admitted by-almost everyone with experience of it that very few patients derive lasting benefit and that not more than 25% of'patients are improved by more than 25%. Occasionally mass reduction in size confers some benefit but on the whole it is a very disappointing operation. Practically every patient, however, with chronic lympheedema has at some time or other been submitted to it.
In defence of it one can say that it is the only straightforward operation yet' described which is within the compass of the general surgeon and which offers even a modicum of hope to the patient. Improvement, if there is to be any, can only be attained by very careful post-operative elastic rubber bandaging maintained for at least one year.
(2) The central obstruction may be by-passed: Gillies and Fraser in 1935 proposed the grafting of a lymphatic bearing bridge of skin from arm to leg or from one arm to the other, inserted in such a way that one end lay in the cedematous tissue of the affected limb and the other projected into the nearest available lymph drainage area. In the case of the leg, the lymphatic wick projected into the axilla, with the arm into the opposite axilla. In all cases the polarity of the lymphatics in the graft had to correspond with those in the limb. It may fairly be said that the results were better than with Kondoleon's operation and that the wick actually functioned. But it would not do so in the erect posture when the lymphatic valves in the affected limbs were incompetent and the vis a tergo was insufficient to propel the retained fluid upwards. With the arm or leg elevated, however, rapid emptying,took place and the patients reported .that' thelymphatic" bridge fairly tingled with' the 'outpouring'of fluid. Those cases with ulceration of the skin were definitely benefited. The operation is, however, lengthy and difficult to the point where it should not be performed by other than plastic surgeons with a knowledge of flap transfer.
(3) Total removal of the lymphatic bearing area: This idea is not new. Charles in 1912 described in detail the treatment of a case of filarial elephantiasis in which he excised all the subcutaneous tissue from the leg and covered the limb with free skin grafts. Homans (1936) and Mowlem (1948) reported success with this method. Recently in New York I saw several cases dealt with by Stephenson with encouraging results but the magnitude of the operation made it less impressive. As it seemed that there was little evidence that the existing skin cover of the limb was primarily diseased, I asked Mr. John Watson and Mr. Norman Hughes to undertake a series of cases in which after resecting all subcutaneous tissue and deep fascia down to muscle, they would replace the skin of the limb cut to a thickness approximately that of a Wolfe graft. Such a proceeding would have the advantage of greater economy of skin and less disturbance to the patient than flaying him elsewhere. They have carried this procedure out on 8 patients, 7 in the leg, 1 in the arm; 6 were idiopathic, 1 congenital and 1 filarial in origin. The operation is carried out in, two or more stages and 43 Section of Surgery 1045 the grafts opposed to the muscles under suitable pressure. The grafts took surprisingly well despite their large size and in only one case was a slough troublesome.
The results in these cases have been impressive and the method deserves further trial. It may be that the grafts act as a kind of strong elastic stocking preventing the accumulation of further fluid. It may be that the removal of practically all the lymph-bearing tissue is curative. It is of course impossible to strip the limb completely, especially round the tendo achillis and the foot, so that one can only say that, where removal has been complete, recurrence of cedema has not taken place. In my view after considerable experience of the three methods which f have described, this is the most hopeful but it is not one which could be commended as suitable for any but a plastic surgeon. Failure with these enormous grafts might have serious consequences.
Conclusion.-The foregoing is a brief description of a plastic approach to a surgical problem which is itself the end-result of a condition which should be medically curable in the earliest stages. I look forward to the time when the inflammatory process originally responsible can be brought under control as surely as with other inflammations and that the all too common condition of chronic lymphoedema will become a rarity.
Professor A. M. Boyd, Department of Surgery, Manchester: In selecting the subject of "Swollen Legs" for discussion by this Section, the Committee has wisely chosen a common condition seen in the out-patient departments of all general hospitals and which, because of the vagueness of the underlying causes, has not received sufficient attention. The relief of the physical and mental distress caused by the heavy, unsightly, and often painful limb merits the most intensive study. The necessity for careful and detailed observation of many cases over long periods of time has deterred the most enthusiastic investigators.
The invitation to open this discussion provided the necessary stimulus to the Manchester Neurovascular Team to attack the problem in a systematic way. The range of investigations which have been required has been so wide as to put the problem beyond the scope of any single individual. Not only has meticulous clinical study been necessary but biophysical, biochemical and physiological techniques have also had to be invoked. The large number of cases which have to be seen and the amount of data accumulated to obtain a comprehensive picture of the subject demand the attention of a specialist team working in close collaboration in all phases of the problem. Only by this method can any hope of success be entertained.
As representative of the Manchester Neurovascular Team, I propose to give an outline of the general methods of investigation which have been employed.
From an analysis of 673 cases a tentative classification has been adopted. (4) Angiomatoid ..
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In this paner I propose to deal only with the first three groups. Venous cedema may occur at any age and is generally characterized by pain and commonly accompanied by stasis pigmentation; there is a marked tendency to progress eventually to dermatitis and ulceration.
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The erythrocyanoid type ( Fig. 1, A , B and c), on the other hand, usually becomes apparent in the second decade and is painless, the most marked characteristic being cyanosis of the back and outer side of the leg; pitting cedema is slight, the progressive swelling being due to the deposit of subcutaneous fat leading to marked cuffing at the ankles. This reaches its zenith towards the menopause.
The lymphoedematous type most frequently begins during the second or third decades with a painless pitting cedema involving both legs. The clinical manifestations of the three types are largely dependent on the circulatory state of the limb in which they occur, a factor which complicates the diagnosis. Clinical observation has shown that there are two basic types of limb from a circulatory point of view: the leg in which angiography shows arteries and veins of a "normal" calibre, and the leg with congenitally hypoplastic vessels, the calibre of which is greatly reduced (Fig. 2, A and ability to increase the blood flow when required to overcome inflammatory or other pathological conditions. In the second, which is always on the verge of ischemia, there is little reserve or ability to meet pathological demands. The erythrocyanoid leg is invariably associated with hypoplastic blood vessels. The venous and lymphaedematous groups are inevitably much modified when occurring in conjunction with an inadequate vascular reserve. A "white leg" occurring in a limb with normal circulation may resolve completely whereas a similar degree of venous obstruction occurring in a limb with hypoplastic blood vessels shows less tendency to do so. Similarly in lymphoedema the progress of the disease is more rapid in the leg with poor circulation. The severity of both conditions, therefore, depends largely on the anatomical and physiological state of the limb in which they occur. Methods of Investigation Before commencing investigations the basic factors controlling the interchange of circulatory and tissue fluids were reviewed, and the possible ways in which this process might be modified were discussed. Consideration was given to the extent to which changes might become irreversible as it was known that prolonged bathing of tissues in cedema fluid led to fibrosis. The reversibility of the swelling was studied by noting the rate and degree of subsidence with elevation of the limb, and by mercurial diuresis. Blood volumes were estimated before and after the procedures. Biochemical investigations were made of 4Section of Surgery the cedema fluid collected by insertion of fine polythene tubing into the subcutaneous tissues. The chronicity of the process was estimated by soft tissue X-rays.
For reference purposes the legs were photographed; antero-posterior and lateral views were taken. The size of the limb was estimated by measurement of the circumference at fixed levels and by volume displacement of water.
The pressure in a superficial vein on the dorsum of the foot was measured by a modification of the method introduced by Mr. A. J. Walker of St. Bartholomew's Hospital. A base line was obtained with the patient standing and was found to be approximately equal to that of a column of water of the height of the right atrium. A standard exercise was performed by the patient "marking time". The results fell into two groups, one where the pressure dropped to 30 cm. of water or less, the other showing little or no change. The absence of reduction of venous pressure on exercise was found to be a reliable indication of serious delay in venous return. Walking with the superficial veins occluded by means of an Esmarch bandage was found to be a satisfactory clinical test. Pain occurred in all cases with severe deep venous obstruction.
The extent and site of deep venous obstruction were visualized by a series of angiograms. An ascending phlebogram was obtained in the earlier cases by the direct method-one of the posterior tibial vene comites being exposed below the medial malleolus and 15 c.c. to 20 c.c. of contrast medium injected. This technique was employed by the Surgical Professorial Unit at St. Bartholomew's Hospital in 1935 (Knight, 1938 . The presence of unhealthy tissue below the medial malleolus makes incision undesirable. Indirect phlebography by injecting the contrast medium into a superficial vein on the dorsum of the foot-a pneumatic cuff inflated to a pressure of 50 mm. of mercury being applied above the ankle to ensure the injected fluid passing into the deep circulation has been employed since 1938. More recently it was found that the cuff was redundant. The competence of a deep femoral valve situated below the entrance of the profunda vein was verified by the injection of 5 c.c. of contrast medium into the common femoral vein. Where the valve was competent no contrast medium entered the superficial femoral vein. If the valve had been 45 1047 1048 Proceedings of the Royal Society of Medicine 46 destroyed contrast medium flowed freely down the femoral vein. Similarly a descending injection of the internal saphenous vein proved the competence of the valves in the popliteal vein, the contrast medium entering the superficial femoral vein through the perforating vein in the lower third of the thigh which joins the femoral immediately above the highest valve in the popliteal vein ( Fig. 3 , A, B and c). If the valve was not competent contrast medium flowed down the popliteal vein into the calf. By these three phlebograms any deficiency of the valves of the deep venous system was immediately revealed. The oscillometer was used for the routine examination of the arterial system. In cases of doubt arteriography was employed. Advantage was taken of the exposure of the common femoral vein to remove an inguinal gland for biopsy. Sections were also made of the skin, subcutaneous tissue and deep fascia in the (edematous area. The results of these investigations together with the case history, gynaecological opinion, and routine clinical observations were recorded on a standard pro forma.
(1) Venous (Edema (i) Ilio-femoral thrombosis.-Of 405 cases of venous cedema 80 were caused by ilio-femoral thrombosis. The thrombosis most commonly extended from the adductor opening to the level of the hypogastric vein (Fig. 4A ). Occasionally, however, the occluded segment ended just below the profunda femoris vein or extended proximally to include the external iliac vein. The causes of the lesion x-ere listed as puerperal, post-operative, traumatic and spontaneous. Puerperal ilio-femoral thrombosis is the cause of the classical "white leg" and needs no further elaboration. The "postoperative" lesion is most commonly seen in those patients over 40 who are confined to bed after operation or for other reasons, particularly pneumonia, typhoid or other febrile conditions. Section of Surgery Ilio-femoral thrombosis as the result of trauma is uncommon. Where it does occur it is usually due to secondary spread from a traumatic deep phlebitis of the calf.
Spontaneous ilio-femoral thrombosis is rare and, when observed in men after the age of 50, is indicative of malignant disease. In 5 out of 6 cases in this series a carcinoma was seen within six months. It is important to stress the sinister significance of apparently spontaneous ilio-femoral thrombosis occurring at this age and the importance of careful investigation.
(ii) Deep phlebitis of the calf (252 cases).-Phlebitis of the deep veins of the calf is most commonly the result of trauma, but is sometimes seen after a prolonged period of being confined to bed. It is most common under the age of 40. Apparently spontaneous deep phlebitis may be due to fungus infection of the feet or to exotoxins such as that of Staphylococcus aureus. The lesion may be limited to the calf veins, or the popliteal vein may be involved as far as the level of the upper border of the femoral condyles (Fig. 4B ). The proximal part of the popliteal vein appears to be relatively immune from thrombosis spreading either from the ilio-femoral segment or from the deep veins of the calf (Fig. 4c ). (73 cases).-In a number of patients with cedema of uncertain origin, phlebography revealed dilatation of the deep veins of the calf and absence of the usual valvular markings (Fig. 5A ). This condition of the deep veins was not always confined to the calf; sometimes the popliteal vein appeared dilated with a smooth outline suggesting complete absence of valves ( Fig. 5B ). Progressive loss of valves leading to varicosities of the calf veins and deep venous stasis may be the cause of many of the aecemas classed as "of unknown origin". (2) Erythrocyanoid There were 168 cases of erythrocyanoid cedema in the present series. Under this heading are included erythrocyanosis frigida, and the cold cyanosed swollen limb sometimes seen following infantile paralysis. Mild degrees of erythrocyanosis frigida are exceedingly common; in severe cases the primary complaint of the patient may be the swelling of the leg.
(3) Lymphadematous In this series there were 69 cases listed under this heading, 11 being of inflammatory and 58 of unknown origin.
The cases of lymphoedema of inflammatory origin presented a similar history of recurrent streptococcal infection and subsequent lymphatic obstruction.
Patients having lymphcedema of unknown origin were mainly unmarried women between the ages of 20 and 30 years. The swelling was bilateral though often more advanced in one limb. In the early cases the swelling pitted on pressure and disappeared with elevation; in those of long standing pitting was less marked and there was little reduction of swelling with elevation. The absence of pain distinguished these cases from the post-phlebitic group. Phlebography often showed smooth valveless veins suggesting that the original cause may have been deep venous stasis.
There were no cases of filarial lymphoedema.
. . . . . . . . . . . . . . . . . . . . . ,
Treatment
In all types of cedema there is an early reversible stage during which the condition can be cured or at the worst held in check. The principles of treatment at this stage are mobilization of fluid; prevention of accumulation of fluid in the dependent limb; removal of the causative factor where known. Neglect of these principles leads to the irreversible stage.
Management During the Reversible Stage Details of treatment depend on the results of careful investigation but in all cases preliminary treatment consists of bed rest with the legs elevated on a wedge mattress. The degree of subsidence demonstrates the extent of permanent damage. Where there is rapid and total disappearance of the fluid on elevation, complete cure should be possible. Where, however, reduction is incomplete resolution may still take place over a period of time after correcting the circulatory defect.
Before logical treatment is possible an accurate assessment of the arterial and venous circulation is imperative.
At present the only available method of correcting deep venous stasis is ligation of the main vein thereby interrupting the column of blood. The optimum site of ligation is still a matter of discussion; Linton (1948) prefers the superficial femoral vein immediately below the femoral valve, while Gunnar Bauer (1950) prefers the popliteal vein. Phlebography shows the site and extent of the lesion and the degree of competence of the principal valves. The phlebographic findings were confirmed by the change in venous pressures on exercise. The main consideration of the site of the ligature should be the state of the valves, ligation being carried out at the level of the highest incompetent valve. Generally this implies ligation of the superficial femoral vein in old cases of ilio-femoral thrombosis and the popliteal vein in deep phlebitis of the calf which has extended proximally to destroy the popliteal valve.
In our series the results of main vein ligation have not been encouraging. A material reduction of the swelling has only been seen in a few instances and some have actually been made worse. It is only fair to state that the early ambulation advocated by Gunnar Bauer and Linton has not been carried out in the majority of cases. Certain patients, whose main complaint was a "bursting" pain in the calf, were relieved by the procedure. Sympathectomy It seems possible that some of the symptoms of deep phlebitis, including cedema, are due to vasospasm interfering with arterial inflow and the development of collateral channels. The vasospasm may be removed by lumbar ganglionectomy.
On logical grounds it might appear that certain cases, where there is little evidence of vasospasm, might be made worse by sympathectomy resulting indirectly in over-dilatation of the veins. In practice this has not been found to occur.
In our series the majority of successful results belong to the group in which sympathectomy was carried out either alone or in combination with other procedures.
In our opinion sympathectomy should always be performed on the erythrocyanoid type. Ulcers are healed or prevented and general improvement occurs in the nutrition of the tissues. Swelling, however, is little affected.
Whatever method is adopted it is essential to control the cedema in the dependent leg in the post-operative period until resolution takes place. The importance of elastic compression during this time cannot be over-emphasized.
Management in the Irreversible Stage The irreversible stage is characterized by thickening of the deep fascia and fibrosis of the subcutaneous tissues as a result of persistent cedema. Pockets of fluid are found among the fibrosed tissues, giving the typical appearance seen on soft tissue X-rays.
The existence of this deplorable condition should serve as a warning of the absolute necessity for immediate and adequate treatment in the reversible stage.
In this late stage treatment must be directed to prevention of further deterioration by the use of elastic compression and by the careful avoidance of all types of infection of the skin owing to the proneness of the condition to recurrent cellulitis leading to lymphatic obstruction.
In certain cases removal of the affected subcutaneous tissue may become necessary. The indication for a modified Kondoleon operation is when the limb becomes heavy and painful, the wearing of shoes impossible, and ulceration of the skin imminent. The operation carried out in our series has been that described by Poth, Barnes and Ross (1947) . It is too early to evaluate the results.
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Chronic lymphoedema is an obstinate and difficult condition which still requires extensive investigation. Its ultimate treatment will doubtless make our present methods completely obsolete.
Surgical measures should be reserved for solid, non-pitting aedema. While every chronic non-pitting cedema is the result of a previous pitting cedema, not every chronic pitting cedema proceeds to a solid form. The ultimate state of a non-pitting solid cedema has been well described. Superficially under the skin is a honeycomb of watery lymphatic spaces. Deep to this again is a layer of fibroblasts increasing in cellular density when followed deeper until on the surface of the deep fascia, and forming one mass with it, is a layer of dense mature fibrous tissue. In due course even the most superficial layers of the superficial fascia are replaced by a solid fibrosis (with complete loss of all pitting) which may replace also the skin, and this may be pocked like an orange-rind, hard and inelastic, thickened, and sometimes inflamed and ulcerated.
The reason why some cedemas progress to solidity while some remain pitting after prolonged chronicity is not fully understood. The watery varieties of cardiac or renal cedema do not become solid even in the relatively infrequent cases in which they present long enough to render solidity possible. For solid aedema to persist, a relatively high concentration of protein must be present in the aedema fluid. This is likely to attain its highest level when the fluid in the tissue spaces is lymph, as it is in cases of complete lymphatic obstructionfilariasis, for example, and malignant elephantiasis. The faculty interent in lymphatic obstruction to stimulate fibroblast proliferation is taken advantage of in pulmonary tuberculosis; one effect of collapse therapy is to close off lymphatic channels and so encourage fibrosis. The protein content of hepatic cedema fluid is sometimes high, but hepatic failure severe enough to produce cedema is too rapidly fatal to allow a solid aedema to supervene. The cedema of protein deficiency too is cured or proves fatal before it can produce an irreversible fibrous change.
In the early stages of pitting aedema, conservative methods alone are required, to disperse the watery cedema and to prevent its progression to a solid form. Some consideration must be given in this earlier stage to the cause of the oedema, for some forms of aedema lend themselves to additional specific forms of therapy.
(1) The congenital variety of the disease, first described by Milroy, is seldom seen in its pitting stage, even though its onset is sometimes delayed for years, and treatment, if it is applied at all, must be surgical. A diagnosis of Milroy's disease, incidentally, should not be made unless there is evidence of inheritance.
(2) Chronic lympha?dema may sometimes be related to congenital arteriovenous fistula.
Typically this gives increased length of limb-but only if the fistula lies on the main vessel of the limb proximal to a nutrient artery, or on the nutrient artery itself or one of its branches. In one case a warm and increasingly cedematous limb, with an aedema partially solid and unrelieved by elevation, was associated with multiple cutaneous nmvi. The flow in the limb was high. Certain of the nevi were excised for microscopic examination without improvement of the cedema-nor would one expect it. The fistulous communications in such a case are probably very numerous.
(3) Post-traumatic lymphoedema may or may not be associated with Sudeck bone atrophy. It is notable that when the two conditions are associated the bone atrophy extends proximally strictly to the level of injury, while the cedema extends proximally just as it does in other forms. In this form of lymphoedema more than in others it is safe to depend upon "Time, the Healer", provided in the meantime the pitting cedema can be prevented from proceeding to a solid form. In this as in most other forms of lymphcedema sympathectomy is ineffective, though the natural tendency of the condition to heal makes sometimes for falsely congratulatory assessment.
(4) Lymphwdema artefacta is a foil for the brave, as it too can proceed to an irreversible solid form. The sharp upper border, the constriction groove above it, and the high level of greatest diameter, just below the groove instead of the lowest dependent part, should assist in diagnosis. The application of a whole limb plaster will not necessarily cure, but it will raise the level of the upper line of the cedema, and prove the diagnosis.
(5) Of the filarial form of the disease I have little knowledge though I have often admired the comfortable portable scrotal shop-counter of the peanut-vendor in a famous textbook of tropical medicine.
(6) Post-thrombotic lympha?dema can be prevented by the effective conservative treatment of venous thrombosis for a period of a year. It seems reasonably certain now that this form is due, in part at least, to valvular incompetence in recanalized venous thrombus, and, if this is proved by phlebograms, ligation of the femoro-popliteal trunk is helpful in treatment. 1052 50 51 Section of Surqery 1053 (7) The lympha?dema oJ erythrocyanosis frigida has been fully considered by Professor Boyd in his notable original work (see p. 43).
(8) The infective form of lymphoedema begins with a succession of attacks of cellulitis, erysipelatous usually. This form is probably not due to lymphangitic obstruction of lymph pathways so much as to the persistence, after the first attack, of fixed local antibody in the affected area. It is a local form of streptococcal allergy. This explanation is implicit in the distribution of the cedema, which is not strictly gravitational, but is maximal in relation to that skin area which is subject to the attacks of inflammation. A special form of treatment may have some value here-forcible massage of the area during an acute attack under penicillin and streptomycin cover.
(9) The angioneurotic.form of chronic lymphredema-Quincke's disease-may proceed to a solid form, though it seldom does so in the legs. It is most extreme and most pathetic in its typical sites of tongue and lip. When it does occur in the leg it resembles the infective variety in not becoming purely gravitational until it reaches a late stage, and the toes sometimes escape, as they never do in gravitational forms. It is differentiated from the streptococcal variety by the great speed with which its acute exacerbations develop. This variety does not, in my experience, improve much after sympathectomy though, like the two previous varieties, it has a tendency to natural cure after one or two years. It is in this variety, due presumably to the effect of fixed local antibody upon capillary permeability, that we have most to hope from anti-histamine drugs. There is not yet available, however, any chemical agent which will reverse acute angioneurotic cedema with the dramatic rapidity of its onset.
The recurrent and chronic cedema of insect bites, and of drug reactions (I have seen a local cedema of chest wall in a susceptible female persisting for weeks after the distant intravenous injection of an iodine compound) behaves in a similar fashion. Perhaps the cedema provoked in some women by nylon and silk stockings is of a similar nature.
(10) Lymphledema precox, spontaneous lympheedema, the chronic cedema of puberty as it is called though it may arise at any time during the child-bearing age, is the most progressive and intractable of all lymphoedemas except the malignant. Starting in foot and ankle, and rising slowly to the groin, first unilateral but ultimately after a few years following the same sequence on the other side, must be due, too, to a local allergic effect-no obstructive process could symptomlessly occlude all the lymph vessels of an extremity after two or three decades of normal lymphatic drainage. In many cases of this variety incompetence of deep veins can be shown to be present, even if there is no history of phlebitis.
(I1) The malignant variety of lympheedema of the lower extremities is a notorious pitfall.
To excise the cedematous subcutaneous tissue from the lower extremities, overlooking a malignant prostate, is less excusable only than performing the same operation for undetected renal or cardiac wcdema. Abdominal and rectal examination should not be omitted in any case. The malignant pelvic lymphatic web of Guyon is the commonest cause of this variety of lymphoedema, most usually of prostatic origin. Sometimes skin nodules round the waist furnish a presumptive diagnosis or material for microscopy.
(12) The post-operative and radiation lympha?demas are difficult to distinguish from the malignant, for two or three of these causes are usually present together. A hospital porter had the left testis removed for seminoma nearly six years ago. Large malignant abdominal masses present at that time disappeared under irradiation. He developed an ilio-femoral thrombosis on the same side as the tumour, and a lympheedema which persisted for three years with extensive ulceration. T regret that there is no pictorial record of the lympheedema during its active stage, but our most recent photograph (all signs of tumour have disappeared) shows the sole remaining testis, the pigmented area of irradiation, and a left leg which is now visibly smaller than the right. This encouraging result was obtained under ambulant working conditions by vigorous bandaging with elastic web. It shows that an aedema due partly to malignant and irradiation lymphatic obstruction, partly to venous thrombosis, can be corrected by pressure even against gravity. The narrow diameter of the limb reflects the atrophy which always affects the muscles deep to a lymphoedema and which appears to be permanent. Summary.-In chronic oedema, whatever its cause, one's best hope lies in controlling the cedema while it is still of a pitting kind, by elastic bandage (and preferably bedrest) initially, and elastic stocking later. I believe that the elastic stocking should extend to the groin and be supported by a suspender belt. A patient who wears a knee-length stocking too often develops an ugly roll of cedema above it. The stocking is continued in posttraumatic and post-thrombotic cases for a year or so, in angioneurotic and inflammatory cases for so long as attacks occur, and in other cases for life. Sympathectomy has, in my hands, had a limited and doubtful success in angioneurotic and post-traumatic varieties and no success in other forms.
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Solid cedema can be relieved only by operation. I believe that two-stage excision of whole thickness of subcutaneous and deep fascia after elevation of thin rectangular flaps hinged medially and laterally is the operation of choice. At the first operation a median anterior incision with upper and lower cross-pieces is used at the first stage, the anterior surface being dealt with from the knee to the bases of the toes. The posterior aspect of the calf is dealt with at a subsequent session three or four weeks later.
The aim of this operation is the removal of the fluid extracellular space of the subcutaneous tissues; it is based in fact on an entirely different principle from that of Kondoleon. The wide sacrifice of cutaneous nerves is not important; sensation regenerates centripetally from the periphery and is adequate over the whole area in rather more than a year. The only undesirable feature of the treated limb is the ugly swelling of the toes.
If the skin of the affected part is adherent to underlying fibrous tissue, or ulcerated, or attenuated, or all of these, then flaps cannot be formed and skin grafts must be placed on the underlying muscle after excision of the atrophic skin together with the subcutaneous tissues, by the technique which has proved so satisfactory in the hands of Sir Archibald Mclndoe and his colleagues.
Amputation is much more seldom necessary for elephantiasis of the leg than for elephantiasis of the arm consequent upon excision or irradiation of a malignant breast, and for four reasons: (l) The lymphatics of a lower extremity are not collected in the bottle-neck which the surgeon, the radiologist, and the disease find so readily to hand in the axilla; (2) the femoral vein is less likely to be damaged by an operation on the groin than the axillary veinand the cephalic-in a breast excision; (3) it is more convenient, curiously enough, to keep the leg elevated than to keep the arm elevated, and (4) block dissection of the groin glands is not nearly so commonly necessary as the glands in radical amputation of the breast. Sir Harold Gillies, London: The Lymphatic Wick.
Miss C. T. Case was reported in the British Medical Journal in January 1935 (i), 96, by Professor F. R. Fraser and myself. The case was also shown clinically at the Royal Society Medicine (Mclndoe, 1935 , Proceedings, 28, 1118 .
Summary of the case.-Bilateral lymphoedema of the legs of long standing. Five years of expert and persistent medical treatment and two Kondoleon operations had not materially relieved it. The question of amputation arose.
A new principle was adopted as a radical cure, i.e. the implantation of a lymphatic wick from the thigh to the axilla so by-passing the block in the iliac vessels. The operation is not indicated except where a definite block can be diagnosed in the iliac region. It is applicable also to a lymphatic block in the axillary or any other region (Fig. 1 ). The donor graft was designed from the inner aspect of the arm and forearm. In this strip of skin a large number of lymphatic vessels run. In order to prove beyond doubt that the lymphatics of the arm can drain the lymphatics of the thigh and so reduce the cedema, the left arm was joined to the upper part of the thigh and retained there for some weeks. The cedema went down markedly on the left leg, even when the patient got out of bed. A strip of skin was subsequently divided from the arm and embedded into the abdominal wall, stretching from below Poupart's ligament to the lower part of the axillary drainage. That lower limb, and subsequently the right, which was treated similarly, have remained free of lymphatic aedema for fifteen years (Figs. 2 and 3) .
A very interesting sidelight occurred in connexion with the investigation. The late Professors Woollard and Gray injected thorotrast with the idea of seeing how this lymphatic anastomosis had developed. These masses have subsequently been surgically removed, and caused a good deal of anxiety.
It was considered at one time that the catchment area of the lower end of the right flap was not sufficiently low or spread, so a second flap was taken off the right forearm and added to the previous one completing an excellent drainage of the right thigh. The right wrist remained perfectly normal and the hand non-cedematous until the thorotrast apparently picked out the last remaining lymphatic vessel and after that date the hand was very materially troubled with oedema. Demonstrating still further the value of this "lymphatic-wick" principle was the subsequent cure of this oedema. A piece of skin from beneath the right breast was designed as a flap, having its lymphatics running upwards towards the right axilla, and that was implanted over the back of the wrist and so again bridging the lymphatic block by means of a lymphatic wick. That hand has remained practically normal (Figs. 4 and 5). After some partial successes and some rank failures it became obvious that some further modification of the original technique was desirable. The tube pedicle method had been first used on the patient's right leg and was further elaborated by Mowlem. Gray, working at my suggestion, worked out an anatomical scheme by means of which the subcutaneous 1056 Proceedings of the Royal Society of Medicine 541 tissue of the forearm could be removed without the skin and implanted as a free graft tunnelling the abdominal wall from --_ the axilla to the saphenous opening. At each end this composite lymphatic vessel graft was divided into strips so as to get as big a catchment area as possible. The operation has, unfortunately, only been done on the one occasion and that on a case that was totally unsuitable for the operation; and the value of this very hopeful procedure cannot therefore be assessed until some surgeon has done a whole series of them.
Section of
I feel that a limit in the palliative type of operation has almost been reached, and that further progress can be made . In 3 cases it became worse. To exclude cases not likely to be improved, I now refuse ligation to patients with cedema, eczema or ulcer, in whom the venous pressure is not lowered by exercise.
Dr.
A. H. Ratcliffe, Department of Surgery, Manchester: Analyses have been made of serum and tissue fluids, but from the research point of view the results were "depressingly normal". The fluid in the limb may be described as afferent vascular, extravascular, and -efferent vascular; the relationship determines the existence and extent of the aedema. The total protein content of the extravascular fluid was usually about O5 00, rarely was it above I %. The only positive finding which may be of interest was that the albumin-globulin ratio was either high or the same as in the serum. The former was perhaps attributable to imbalance between the afferent vascular and extravascular fluids and the latter to impaired protein reabsorption.
Mr. S. S. Rose, Department of Surgery, Manchester: There are two methods of investigation which have been helpful in our approach to the swollen leg problem. The first is the soft tissue X-ray.
We have found that a very typical pattern can be observed in the soft tissues-dependent on the increase in thickness of the fibrous tissue septa and fascia, which we have all obserxed -at operation, X-rays of the normal soft tissue of the heel which we know to consist of a fibrofatty pad show a similar appearance. Furthermore the pattern seems to take some time to develop. The oedemas of recent origin, e.g. of one to two years' standing, show at first a diffuse, comparatively fine bubbly appearance and later a much coarser, wider meshed network, the framework of the mesh becoming much thicker (Fig. 1) .
FIG. 1. Soft tissue X-ray. Patient suffering from chronic lymphoedema of the left leg for ten years. There is marked fibrous trabeculation. I think the changes run parallel to the ease with which pitting may be elicited on pressure, the longer standing cases of swelling being due more to the actual transformation of cedematous tissue into a fibrofatty mass containing little free fluid. CEdemas of recent origin, e.g. cardiac, show merely a diffuse ground glass opacity with obliteration of muscle tendon and fascial outlines. Proceedings of the Royal Society of Medicine A further point of distinction arises in comparison of venous and so-called lymphatic cedemas. Apart from the comparative lack of mottling in the venous cedema (Fig. 2) , the swelling is distributed evenly through the whole leg, as opposed to the gross increase from the deep fascia outwards in the "lymphatic" type.
The second method used has been an attempt to estimate the circulation in the tissue fluid of an injected radio-opaque water-soluble substance-with the idea of investigating the effects of lymphoedema on this circulation. The method has proved to be harmless and, when combined with 2% procaine, painless. The technique is simple; a solution of 35% Fyelosil with 5 c.c. of 2 % procaine is injected subcutaneously in the outer side of the calf; the site is marked and serial X-rays are taken after the subject has walked about during the period of investigation. The distance of the spreading edge from the injection site is measured.
The results in a normal leg illustrate rapid diffusion over the space of two hours, more upwards than downwards. All the dye had gone in 3-1 hours.
We are not yet in the position to make categorical statements about our results but we have sufficient evidence to suggest that this method of investigation will prove to be most valuable.
Mr. Peter Martin, London: The changes which occur in lympheedema, particularly when there have been recurrent attacks of infection, are irreversible. Microscopically, in an advanced case there remains little of the normal fatty tissue, most of this being replaced by a dense fibrous tissue. Excision of all the tissue between the dermis and the underlying muscle removes the disease, and is accompanied by relief from the recurrent inflammatory attacks with their rigors and severe general symptoms. I have carried out this operation in four limbs using flaps hinged on the subcutaneous border of the tibia and on the mid-line posteriorly cut as thinly as possible, and subsequently stitched back in position and covered with pressure dressings. The appearance of the limbs following operation is bad, but the patients are relieved from their disabling attacks, and, so far, they are all pleased with their relief. The subsequent appearance of the limb can be disguised to a certain extent by wearing an elastic stocking padded with wool.
Mr. Michael Oldfield, Leeds: At present, the exact cause of chronic lympheedema of the legs remains obscure in the majority of cases. Probably owing to this, the various operations designed for the treatment of moderate and uncomplicated lymphoedema are usually followed by disappointing final results: Sistrunk's modification of Kondoleon's operation only reduces the size of the leg temporarily. Therefore in the present unhappy state of our ignorance, conservative treatment by elastic bandages, raising the foot of the bed at night and massage. should be advised for these patients. When simple lympheedema has, however, progressed to elephantiasis and the skin and fascia are gigantically hypertrophied, the patients suffer severe pain and are unable to walk. Active surgical treatment under these circumstances cannot be denied, because the patient's legs have reached such a monstrous size and are useless for walking. The operation should be radical: the whole of the hypertrophied skin, subcutaneous and deep fascia, except for a strip over the shin and tendo achillis, should be excised from knee to ankle. The bare muscles should then be covered by free skin grafts (Fig. 1 ). This procedure, described by Poth et and Mowlem, results in an ugly thin leg, but one which is efficient for walking (Fig. 2) . In my experience the use of local skin flaps, however thinly they are cut, is followed in due course hv recurrence of swelline.
